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primary concern is with biological function. Thus, 
many or probably most of the 26 papers given at the 
symposium will be of primary interest to the organic 
or physical chemist. However, the biochemist must be 
aware of general developments in the field, and many 
of the findings obtained by physical chemists are 
likely to have biological implications. One major criti- 
cism one could make of this volume is the following. 
One might expect a book which is entitled ‘Advances 
in Porphyrin Chemistry’ to give a reasonably objective 
and comprehensive account of a particular topic in 
the general framework of the book. However, many 
of the papers report essentially the findings of the 
laboratory from which the paper originates, and do 
not make any attempt to relate it to general progress 
in the field. Such reports essentially duplicate papers 
which either have appeared in the journals, or are 
likely to be published in the near future. It is difficult 
to see that a useful purpose is served by collecting 
reviews which are likely to be only of transient 
interest. 
The general standard of the papers is good, and it is 
not easy to pick out contributions which are of partic- 
ular interest, However, the paper by Jansen et al., 
while it deals primarily with the use of magnetic 
resonance experiments on chlorophyll, puts forward 
some interesting and stimulating ideas. The impor- 
tance of the enol structure in ring V of chlorophyll 
has been discussed for many years. The use of accu- 
rate physico-chemical methods has put this whole 
concept on a satisfactory basis. The demonstration of 
the so-called ‘peripheral complexes’ of chlorophyll, 
and also the demonstration that the central magne- 
sium atom of chlorophyll ‘is co-ordinatedly unsatu- 
rated’, are of general importance. The short paper by 
Scott, Irwin and Siegel on sirohydrochlorin is also of 
biochemical significance. This paper gives convincing 
proof of the structure of the haem of the sulphite 
reductase, and is also of interest in relation to the 
. . . 
biosynthests of vrtamm Bia. The Frydmans also give 
some further data to support their particular concept 
of the biosynthesis of uroporphyrinogen III. The last 
paper in this volume contains a somewhat speculative 
article by Cavaliero, Evans and Smith, which reports 
a certain number of purely chemical experiments 
which may, however, have considerable bearing on 
the formation of bile pigments and biliproteins. Other 
papers deal with cobalt-substituted myoglobins, 
cobalamins and carp haemoglobin. Altogether, the 
biochemical reader will be stimulated by reading this 
book, but he must not expect to get a balanced or 
comprehensive picture of recent advances in the 
chemistry of porphyrins. 
Albert Neuberger 
Chlorophyll Organisation and Energy Transfer in Photosynthesis 
Ciba Foundation Symposium No. 6 1 (new series) 
Excerpta Medica; Amsterdam, New York, 1979 
xii t 374 pages. $42.00; Dfl86.00 
In the 1890’s it was accepted that the first product 
of photosynthesis was the formation of starch. In the 
1920’s there was a great controversy about which 
sugar preceded it. Thereafter the favoured candidate 
for first product was in turn pyridine nucleotide, 
ferredoxin, and later iron-sulfur centres. In the pres- 
ent symposium volume this progression has now 
gone towards consideration of the first photoreactions 
directly associated with chlorophyll, so that one is 
talking of initial products on a nanosecond time scale. 
The primary photosynthetic process requires a definite 
organisation of the light harvesting pigments, so that 
the initial conversion of photon energy into elec- 
tronic energy can be best utilised. The concept of a 
photosynthetic unit and its operation is obviously at 
the heart of this process. 
The papers presented in the symposium ‘Chloro- 
phyll Organisation and Energy Transfer in Photo- 
synthesis’ look at the arrangement of chlorophyll 
molecules not only in the light harvesting units but 
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also in the reaction centres and photosystems I and 
II. Information is acquired by physico-chemical 
measurements, from kinetics, and from electron 
microscopy. The discussion covers work on bacte- 
rial and green plant photosynthesis. The techniques 
bordering on physics are beyond the scope of the 
average biologist, who will look on bemused and 
impressed at the ability of photobiologists to make 
clear conclusions from what appear very abstruse 
measurements. However important results using these 
techniques come from the chance to examine indi- 
vidual components of the photosynthetic system with 
little interference from the rest; the bemused biologist 
may very well accept the conclusions even if he cannot 
examine the evidence in detail. 
The paper on photoreaction centre chlorophyll 
molecules by Katz, Shipsman and Norris introduces 
many of the physical techniques used in this area of 
photobiology. Electron spin resonance with spin echo 
measurements, nuclear magnetic resonance, absorption 
spectroscopy, fluorescence spectroscopy, and lasing 
behaviour are all mentioned. The importance of the 
organisation of pairs of molecules of chlorophyll a 
and bacteriochlorophyll II is considered. 
The topic of light harvesting chlorophyll-protein 
complexes is discussed in the exciting paper of Cogdell 
and Thornber (purple bacteria) and Anderson and 
Barret (red algae) in which earlier work on green 
plants is extended. These results bear on the paper by 
Knox and Van Metter on the organisation of the photo- 
synthetic unit, as do those of Lutz, Brown and Remy, 
and Staehlin and Arnitzen. Seely discusses the impor- 
tance of galactolipids for chlorophyll organisation in a 
model system. 
Energy transfer (exciton migration) between 
chlorophyll molecules and into reaction centres is dis- 
cussed in a series of papers. Altmann, Beddard and 
Potter put forward a ‘simple’ model for the photo- 
synthetic unit and aspects of this model are discussed 
by Paillotin and Swenberg, and Searle and Tredwell in 
an examination of fluorescence at a picosecond time- 
scale. Breton and Geacintov examine the information 
to be obtained from the polarisation of fluorescence 
as a function of the plane of the photosynthetic 
membrane (implying chlorophyll organisation) and 
the importance of the membrane properties is further 
discussed by Barber. A selection of tripactite and 
bipactite models of the photochemical apparatus is 
offered by Butler, based on fluorescence measure- 
ments at various temperatures. Low temperature 
studies provide the tool for the discussion of fluores- 
cence questions by Rijgersberg, Melis, Amesz and 
Swager. Fluorescence yields are used by Duysens to 
analyse trapping of excitation energy in photosystem 
II. 
Each chapter is followed by an exciting discussion 
section, in which some very sharp comments are 
made. Such free comments made within a small group 
of participants are very helpful for the outsider by 
pin-pointing the main areas of uncertainty. It is a 
tribute to participants and to the organisers of this 
Ciba Symposium that the enthusiasm of the whole 
group is so well communicated. In the general discus- 
sion with which the book ends there are twenty pages 
of contributions by discussants under the chairman- 
ship of Clayton. The importance of manganese for 
oxygen evolution is examined, the organisation of 
chlorophyll molecules in photosystem I and II and in 
the photosynthetic unit is further discussed and finally 
there is an excellent reappraisal of the alternative pro- 
posals of Paillotin and Swedberg (collision theory) 
and of Searle and Tredwell (exponential decay) to 
describe the decay of fluorescence. 
This book is not for bed-time reading. It needs a 
lot of thinking about! There will be some who confess 
that it is all beyond them, and others who can accept 
the main conclusions and apply them to their own 
brand of biology. The main impact will surely be 
among those whose background allows them a more 
critical appraisal. However one must bear in mind at 
all times the importance of bringing to bear many dif- 
ferent points of view if we are ever fully to describe 
the primary events of photosynthesis. 
F. R. Whatley 
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